Introduction 50 51
The receptive fields of neurons in early areas of visual cortex are organized into 52 retinotopic maps of the visual field such that nearby neurons tend to respond to nearby 53 regions of the retinal image (van Essen & Zeki, 1978) . A fundamental feature of these 54 neurons is selectivity for attributes such as local orientation structure and direction-of-55 motion (Hubel & Wiesel, 1962) . Recently, it has been demonstrated that the 56 representation of orientation in the early visual areas of human and nonhuman primates 57 displays a systematic bias across the visual field such that grating stimuli generate greater 58 fMRI BOLD response in representations of the visual field where they are oriented radial 59 to the point of fixation (Sasaki et al., 2006) . This correlation between retinotopic 60 preference and orientation preference is evident across retinotopic visual cortex as a 61 greater response to vertical gratings along the representation of the vertical meridian, a 62 greater response to horizontal gratings along the representation of the horizontal 63 meridian, and a greater response to oblique gratings along the representation of the 64 corresponding oblique meridian. This neurophysiological radial bias for orientation has a 65
In a separate scanning session, subjects completed standard protocols suitable for 163 defining the early retinotopic regions of visual cortex during which they were presented 164 with rotating wedge and expanding ring stimuli (Engel et al., 1997; Wandell et al., 2007) . 165 The functional data from this session was transformed onto a flattened representation of 166 the cortical surface using mrVista (http://white.stanford.edu/software) to aid in the 167 delineation of the borders between visual areas. Areas V1, V2 and V3 were defined 168 manually based on the phase of the responses of each voxel with reference to canonical 169 data from fMRI of human visual cortex (Larsson & Heeger, 2006) . It should be noted that 170 our area V3 includes both dorsal V3 and its ventral counterpart, sometimes termed VP 171 (e.g. Pitzalis et al., 2006) . The mask defining each retinotopic area was transformed from 172 the flat-map into the space of the subject's anatomical, smoothed (FWHM = 1.5mm), and 173 resliced to the resolution of the functional images using 4th degree B-spline interpolation. 174
The voxels within each ROI contained a mask value that reflected the cumulative 175 influence of such transformations. To prevent overlapping voxels between adjacent ROIs, 176 each voxel was assigned to the ROI for which it possessed the greatest mask value. 177 To compare radial bias across visual areas and to establish a significant trend 247 across subjects we computed a set of Radial Bias Indices as described in the Methods 248 above in the section on Analysis. Across subjects, this analysis revealed radial biases for 249 motion and for the orientation of motion-defined contours each significant at p < 0.0112 (one sample t(5), 2-tailed) in areas V1-V3 ( Figure 6 ). Individual subject data are given in 251 Table 1 . 252
The data in Figure 6B The results in Figure 6A show a radial bias for the motion of unoriented textures 294 that is significant across subjects in each of areas V1-V3. It would be tempting to suggest 295 that this radial bias for motion is a "new" form of radial bias, distinct from radial bias fororientation. However, it is possible that much of the observed radial bias for motion is 297 actually due to oriented rather than properly directional energy within the stimulus. Low-298 pass temporal filtering of the stimulus image sequence introduces oriented blur, or 299 "motion streaks" (Geisler, 1999). Thus, radial bias in the response of temporally low-pass 300 spatially oriented filters could in principle be sufficient to account for the pattern of bias 301 between horizontal and vertical motion that we observe across retinotopic visual cortex. shown that contours defined by cues other than luminance differences can still produce afact represented the superposition of a motion response and an orientation response, both 321 of which were subject to radial bias. In the case where the orientation of the strips was 322 orthogonal to the direction of motion these effects would tend to nullify one another, 323 resulting in little or no net anisotropy in the response across the visual field. 
